Introduction In connection with the reorganisation of cervical carcinoma screening, the importance of colposcopy as an integral part of the planned series of clarification testing will greatly increase. Quality standards for performing the colposcopic examination should therefore be defined in detail. A precondition for this is surveying the current standard in clinical practice. The objective of this study was to evaluate the current practice of colposcopy and conisation in Germany by means of a questionnaire aimed at gynaecologists who perform colposcopies in order to document the actual therapeutic standard of treatment of cervical dysplasia.
Materials and Methods
Gynaecologists were invited via e-mail or during events to participate in a web-based survey. The questionnaire contained 38 questions on management before, during and after the examination as well as questions on the technical implementation of colposcopy and conisation.
Results From February 2018 to April 2018, 961 e-mails were sent. A response was received in 197 cases (response rate 20.5 %). Responses were received for another 40 questionnaires during events (response rate approx. 80 %). After taking the inclusion criteria into account, 160 questionnaires were evaluated. The majority of those surveyed take an average of 2 cervical biopsies (67.3 %) and nearly all of those surveyed (94.5 %) do not use any local anaesthetic. As a standard method for removing cervical precancerous cells, most of the physicians surveyed perform a loop excision with the electrosurgical loop (91.2 %) under colposcopic visualisation (61.2 %) under general anaesthesia (92.5 %). Postoperative bleeding prophylaxis by means of tamponade is performed only in 27.6 % of all cases.
Conclusion A differential colposcopy with two colposcopically targeted biopsies and treatment with the electrosurgical loop are the methods most frequently used by clinicians who perform colposcopy in Germany. A uniform procedure should be defined in detail within the scope of directives or guidelines.
Introduction
Cervical carcinoma is the fourth most common cancer disease in women worldwide and is also in fourth place among all cancer-related deaths [1] . In parallel with the introduction of a comprehensive screening, the incidence significantly decreased in industrialised Western nations in recent decades. However, the number of new diseases has remained static in Germany since the turn of the millennium at approx. 4500 [2] . This circumstance led to a paradigm shift in gynaecological cancer screening and the elimination of the previous opportunistic screening. Improved early detection should now enable a further reduction in the number of new cervical carcinomas within the scope of an organised screening programme which is still being established [3] .
An important change in the new screening, in addition to the introduction of the co-testing with the PAP smear and human papilloma virus (HPV) test for women aged 35 and over, is also the indispensable use of differential colposcopy as an integral part of the series of clarification testing [4] . Based on the quality assurance criteria of the European Federation for Colposcopy (EFC) [5] , the quality of a dysplasia facility has been documented and evaluated in German-speaking countries (Austria, Germany, Switzerland) since 2008 using a uniform certification system [6] . Other colposcopy societies additionally define standards in the practical and technical implementation of colposcopy and conisation [7 -9] . Comparable recommendations are missing in German-speaking countries. So far, the discussions have primarily focused on the management of cervical dysplasia and the optimal clarification algorithm. In view of the significant, expected increase in the utilisation of dysplasia consultations and units in the organised screening, the focus should also turn to the optimal treatment of affected women within the scope of colposcopic clarification. However, there is a lack of in-depth investigations on this topic to date. A uniform procedure for ensuring a high level of quality and safeguarding standards is especially indispensible here, however.
In this study, gynaecologists in German-speaking countries who perform colposcopy were invited via e-mail or at events to participate in a web-based survey. The questionnaire contained questions on the management of patients before, during and after the examination as well as questions on the technical implementation of colposcopy and conisation. The objective was to evaluate the current practice in order to define a possible standard from it in the future for the treatment of patients during a consultation by a dysplasia facility.
Materials and Methods

Study design and target group
The online-based questionnaire was aimed at gynaecologists in the German-speaking countries (Germany, Austria, Switzerland) who perform colposcopies. The background is the joint certification process of a dysplasia facility in all three countries [6] . The objective of this survey was to evaluate the organisational, instrument-related and technical approach of gynaecologists within the framework of clarifying cervical dysplasia using colposcopy as well as the surgical treatment of dysplasia using conisation. The questionnaire drafted for this purpose consisted of 38 questions. The questionnaire was divided into three parts: the first part contained general questions about the person participating (sex, age, professional career) as well as questions on qualifications regarding colposcopy. The second part related to patient information, the technical execution, the documentation and the management of complications within the scope of colposcopy. The third part of the questionnaire addressed the technical execution of the conisation as well as the management of complications during and after the conisation.
A vote from the Ethics Committee of the Medical Faculty of the Ruhr University Bochum was obtained (registration number 18-6259 dated 20/02/2018).
Data acquisition/management and statistical analyses
REDCap (Research Electronic Data Capture) was used as a study database [10] . REDCap is a secure, web-based application which was developed specifically for data collection within the frame- work of medical studies. Among other things, it offers the option to generate and provide online questionnaires as well as to automatically send invitations via e-mail for participation. The e-mail addresses of potential study participants came from publicly accessible websites (e.g. from medical practices or hospitals) and publicly accessible registries (e.g. dysplasia consultations in Germany on the pages of the German Society of Colposcopy and Cervical Pathology) in Germany, Switzerland and Austria.
The invitation to participate in the study contains a link to the online questionnaire. This link was specific for each participant and made it possible to track whether a particular invitation yielded a response and prevented repeated participation. If the person invited did not respond, up to two reminders were sent at 14-day intervals in each case. At the same time as the recruitment via e-mail, potential participants were informed of the study at conferences or other professional events and invited to take part. A general link to the online questionnaire (in text form or as QR code) was provided for this purpose.
The data collected were described using descriptive statistics. Any comparisons of subgroups were performed in the case of categorical variables using Fisherʼs exact test or χ 2 test. In the case of continuous variables, comparisons were made between two groups using Studentʼs t test (for data which followed a normal distribution) and the Mann-Whitney U test (for data without a normal distribution).
Results
Participant recruitment
From February 2018 to April 2018, 998 invitations to participate in the study were sent via e-mail. A total of 37 invitations were undeliverable (invalid addresses, full inbox) and thus it is assumed that 961 were delivered to the corresponding inboxes. At the same time, an invitation to participate in the study was issued at several events with a total of about 50 participants. In 237 cases, the potential participants responded to the invitation; this corresponds to a response rate of a total of 23.4 % (20.5 % from the recruitment via e-mail, approx. 80 % at the events). 35 participants (14.8 %) declined study participation and 10 participants (4.2 %) from the e-mail branch indicated that they had already participated in the study (duplicate e-mail addresses or already recruited at an event; this yields 227 individual participants), and thus 192 participants (84.6 %) took part in the study. Of these persons, 32 indicated that they do not perform colposcopies and were therefore excluded. Ultimately, the questionnaires from 160 participants were taken into account in the assessment. ▶ Fig. 1 summarises the course of the study schematically.
E-mail recruitment
Study population ▶ Table 1 shows the study population. 75.2 % of the persons surveyed annually treated more than 50 women with genital dysplasia (22.3 % between 50 and 100 women, 52.9 % more than 100 women annually). In addition, the vast majority of the participants (72.3 %) had obtained at least a colposcopy certificate or had additionally passed a personalised certification according to the concept of the German Society of Colposcopy and Cervical Pathology (AG-CPC).
▶ Tables 2 to 4 show the results from the responses to the questions regarding patient information prior to the colposcopic examination, performing the colposcopic examination and the associated documentation as well as performing the conisation.
Providing information to patients
93.1 % of the persons surveyed indicated that they provide detailed information on the significance of genital dysplasia directly Patients receive written information on steps to take after the colposcopy (yes/no) 18 (11.5 %)/139 (88.5 %) [3] Offer of an option for contact for emergencies after the colposcopy (yes/no)
Values are a number (proportion in percent) or median (interquartile range). Numbers in square brackets indicate the number of missing values.
▶ ▶ Table 4 Conisation (performed by n = 136 study participants). before the colposcopic examination which is also primarily performed by the doctor him-/herself (98.6 %). However, by comparison, only 36.5 % use the option of providing information with the aid of information brochures or videos. Only 9.6 % of those surveyed obtain written consent for the colposcopic examination along with biopsy excision. Written information regarding steps to take following the colposcopy/biopsy in the form of a flyer is handed out by only 11.5 %. At the same time, the majority (77.8 %) offers an option for contact in the event of emergencies following the examination. Likewise, the majority of persons surveyed (78.0 %) offer their patients the opportunity to follow the examination on a monitor ("live video colposcopy").
Parameter Value
Univariate analysis of the most important parameters
▶ Table 5 shows a univariate analysis of the most important parameters based on the implementation of the colposcopy and conisation. The study participants take an average of two specimens (67.3 % of all persons surveyed). Only 8. 
Discussion
The early detection of cervical carcinoma is facing a radical change in Germany -from an opportunistic to an organised screening. Current discussions primarily address the management of cervical dysplasia and the optimal algorithm for clarification. Against the background of the expected significant increase in the use of colposcopies in dysplasia consultations and facilities, the focus must also turn to the optimal treatment of affected women within the scope of colposcopic clarification. To this end, this work describes the current management of gynaecologists who perform colposcopies in German-speaking countries. The data from this study are intended to serve as a basis for further efforts to improve the quality of treatment of women with cervical dysplasia. A response rate of approx. 23 % in our study coincides with the response rates from other web-based surveys aimed at Germanspeaking gynaecologists [11] . Slightly over three quarters of the participants in our study regularly treated patients with genital dysplasia, that is, more than 50 cases per year; this figure was even more than 100 cases annually for more than half of the participants. In addition, the vast majority of the participants had acquired at least the colposcopy certificate or additionally obtained a personalised certification according to the concept of the Working Group for Colposcopy and Cervical Pathology (AG-CPC). This collective is thus a representative cross-section of those clinicians who will have a decisive influence on the future quality of care of affected women.
More than 9 out of 10 persons surveyed indicated that they provide detailed patient information on the significance of genital ▶ dysplasia directly before the colposcopic examination, nearly always by the physician him-/herself. However, only about one third utilise the option of providing information with the aid of information brochures or videos. Additional information using information brochures and/or videos does not, in fact, reduce womenʼs anxiety [12 -14] , but randomised studies have been able to demonstrate a positive effect of knowledge about the disease [15] and a lower risk for the development of psychosexual problems [14] . Fewer than 10 % of study participants indicated that they obtain written consent for the colposcopic examination plus biopsy excision. The biopsy at the uterine cervix does not, in fact, represent a risky procedure with regard to the risk of a serious organic complication; nonetheless it is advisable to obtain written consent along with documentation of the patient information for forensic reasons, since the occurrence of severe pain and discomfort during the examination and, in particular, long-term psychological damage to the point of depression have been described in the literature [16 -19] . In this respect, written information regarding measures to take following the colposcopy or biopsy in the form of a flyer could also be very helpful for women. However, this is done by just over 10 % of all physicians in this collective. At the same time, however, at least more than three out of four physicians offer a possibility for contact in the event of emergencies after the examination.
Nearly 80 % of those surveyed offer their patients the option to follow the examination on a monitor ("live video colposcopy"). In one randomised study, following their own examination had no effect on patientsʼ anxiety [20] . At the same time in the same study, however, the importance of the live video colposcopy for the understanding of the clinical picture was assessed as very high, with a median point score of 9 out of 10 possible points. Therefore the use of live video colposcopy can be readily recommended.
Colposcopy with targeted biopsy is the gold standard procedure to detect cervical precancerous cells in women with at least one positive investigative test (PAP and/or HPV test) [4] . The number of biopsies to be taken at the uterine cervix is a frequently discussed topic in this connection. A small number of participants in this survey (5.9 %) indicated that they do not perform a biopsy as a standard measure. Further analysis of this subgroup was not able to be done since we did not ask about the indication for performing the colposcopy (screening result) or the findings determined during the colposcopy (e.g. visibility of the transformation zone or "minor" vs. "major" change). However, it should be noted that a biopsy should always be performed for "minor" and "major" changes in order to guarantee a high level of reliability of the colposcopy [21] . By contrast, about two thirds of the participants in our study indicated that they take an average of two specimens; only about 8 % indicated that they prefer taking an average of three specimens. This corresponds to the current evidence from international studies according to which the sensitivity of the detection of CIN2+ lesions is a maximum of 93.2 % when two biopsies are taken and, if an additional third biopsy is taken, this increases only slightly to 95.6 % [22, 23] .
Another important question during the colposcopic examination is whether local anaesthesia prior to cervical biopsy is necessary. In our collective, the answer to this is clearly "no" (94.5 %). In a randomised work, Schmid et al. were able to demonstrate that a strong cough during the biopsy is just as effective as local anaesthesia with lidocaine, however at the same time, it significantly reduces the examination time [24] . Nearly half of those surveyed in our study also asked their patients to cough during the biopsy, whereas nearly the other half does not consider any measures.
The most frequent haemostatic measures after biopsy at the uterine cervix in pregnant as well as non-pregnant patients are quoted as, in descending order, compression of the biopsy site using swabs, the use of silver nitrate sticks or Monselʼs solution and the vaginal insertion of a tamponade. Only a small minority (6.1 %) uses no haemostatic measures as a standard approach. The only randomised work available on this topic was able to demonstrate that the use of Monselʼs solution in comparison to no measure leads to a significant reduction in the severity of the bleeding only within the first 6 hours after cervical biopsy, yet at the same time, it has no influence on patientsʼ pain perception or satisfaction [25] . Thus the use of a haemostatically effective measure could be limited to women who bleed very heavily following a cervical biopsy.
Conisation was previously considered to be the standard method for the surgical treatment of cervical intraepithelial neoplasias and defines the removal of a cone of tissue together with dysplastic lesions from the uterine cervix [26] . To avoid considerable perinatal and oncological long-term complications (premature birth and recurrence of dysplasia), the conisation must be performed with as little tissue damage as possible, yet with a high degree of oncological reliability at the same time [27, 28] . The electrosurgical loop excision in the form of a large loop excision of the transformation zone (LLETZ) represents the most frequently used surgical method due to the fact that it is easy to perform, quick to learn, and offers a low rate of complications [29] . This was also reflected in this collective in which more than 9 out of 10 persons surveyed primarily use loop conisation with the electrosurgical loop. In this procedure, the entire transformation zone is resected using a circular electrosurgical loop [30] . The preference for this loop also correlates with the number of women with cervical dysplasia examined annually. These data also correspond to the current literature, according to which loop excision is superior to other methods with regard to the long-term complications listed and knife conisation is considered obsolete [31 -34] . A recently published and, to date, the only randomised work on the topic "conisation under colposcopic visualisation" additionally comes to the conclusion that conisation performed under colposcopic visualisation leads to the removal of cones with a smaller volume without influencing the resection status [35] . In the present collective, this procedure is used by about two thirds of surgeons, whereby those with more colposcopy experience perform conisation far more frequently under colposcopic visualisation.
The results listed here cannot, however, be used equally for the surgical treatment of all women. In our study, we limited ourselves to the evaluation of excision methods and did not additionally inquire into ablative methods such as laser ablation and cryotherapy. In particular, laser ablation represents an alternative treatment method and is equivalent to LLETZ [31] . The local excision of a colposcopically visible lesion without removal of the entire transformation zone also increasingly plays a larger role in clinical practice. To date, however, there are no randomised stud-ies available for this type of surgical intervention which were able to demonstrate the equivalence of the local excision at the cervix compared to the complete removal of the transformation zone. A planned phase III study in Germany regarding this issue is still currently recruiting [36] .
More than 90 % of those surveyed indicated that they perform conisation under general anaesthesia, which is surprising in view of the fact that there is no evidence for the preference of general anaesthesia in comparison to local methods. In Great Britain and North America, by contrast, conisation is performed almost exclusively under local anaesthesia. A current, prospective, randomised study from our working group intends to answer this question in the future (https://clinicaltrials.gov, protocol number NCT03494686).
After removal of the cone specimen, electric coagulation of the wound area is by far the most frequently used haemostatic measure. In another work by our study group, both haemostatic options ("spray" versus "forced" mode) were compared in this regard under randomised conditions. We were able to demonstrate that the spray mode leads to significantly faster haemostasis [37] . The participants in the present questionnaire-based study also indicated that they preferred to use this method. With regard to the question of avoiding secondary bleeding after conisation, nearly three quarters of those surveyed indicated that they do not use any preventive measures, whereas the remaining quarter places a tamponade with or without Monselʼs solution intravaginally. No evidence is available for the latter method and should not be performed in the authorsʼ view either.
Conclusion for Clinical Practice
The majority of colposcopy specialists take an average of two cervical biopsies (67.3 %) and during this procedure, nearly all persons surveyed (94.5 %) do not perform any local anaesthesia. The most frequently used method by colposcopy experts in Germany to remove precancerous cervical cells is loop excision with the electrosurgical loop (91.2 %) under colposcopic visualisation (61.2 %) under general anaesthesia (92.5 %). A uniform procedure should be defined in detail within the scope of directives or guidelines.
